A novel biodegradable delivery system for bone morphogenetic protein-2.
The efficacy of recombinant growth factors in vivo is highly dependent on the delivery vehicle. The authors investigated the osteoinductive effects of recombinant human bone morphogenetic proteins (BMP)-2 implanted together with a complex of heparin and chitosan. Sixty rats were used. Three different carriers in gel formulation (type I collagen, heparin/type I collagen, and heparin/chitosan) were mixed with either 0, 10, or 50 microg of BMP-2, making the number of groups nine. The gels were injected into the quadriceps muscles of both legs in 45 rats (n = 10 per group). Freeze-dried formulations of the carriers were also tested with the same amounts of BMP-2 using 15 rats (n = 5 per group). Four weeks after implantation, the quality and amount of newly formed bone were assessed. Chitosan was shown to protect the heparinase-mediated degradation of heparin in vitro. The osteoinductive effects of BMP-2 in combination with heparin/chitosan were superior as compared with BMP-2 implanted together with type I collagen. Interestingly, the heparin/chitosan complex induced a small amount of bone also without BMP-2 added. The heparin/chitosan was completely absorbed after 4 weeks as determined by histologic evaluation, and a normal active bone formation was present. The freeze-dried formulations of the carriers demonstrated similar osteoinductive effects as the gels. An osteoinductive formula for clinical use is needed for general bone reconstruction. Heparin in complex with chitosan has the ability to stabilize or activate the growth factor in vivo and induce the generation of new bone in good yields.